Proteomics fingerprints of systemic mechanisms of adaptation to bile in Lactobacillus fermentum.
Lactobacillus fermentum is a natural resident of the human GIT and is used as a probiotic. A unique property of L. fermentum is its ability to tolerate, colonize, and survive in the harsh conditions of bile, which facilitates transient colonization of the host colon. In the current study, we investigated the key mechanisms of action involved in bacterial survival in the presence of bile, using high-resolution mass spectrometry. A total of 1071 proteins were identified, among which 378 were up-regulated and 368 down-regulated by ≥2-fold (t-test, p < .05). Differentially regulated proteins comprised both intracellular and surface-exposed (i.e., membrane) proteins (p < .01, t-test for total proteome analysis; p < .05, t-test for membrane proteome analysis). These alterations strengthen the cell envelope and also mediate bile efflux by adjusting carbohydrate metabolic pathways and prevention of protein misfolding. These processes are mainly involved in the active removal of bile salts or amelioration of its adverse effects on cells. Further investigation of mRNA transcript expression levels of selected proteins by quantitative reverse transcriptase-PCR verified the proteomic data. Together, our proteomics findings reveal the roles of post-stress recovery proteins and highlight the interacting pathways responsible for bacterial cell tolerance to bile stress. BIOLOGICAL SIGNIFICANCE: Our intestinal tract is a nutrient-rich milieu crowded with up to 100 trillion (1014) of microbes. The fact that we are born germ-free describes that these microbes must colonize our intestinal tract from outside. However, their survival is also complicated because of hazardous conditions in the gut due to the presence of bile acid and others, which exerts a deleterious effect on the beneficial microbial load. While there was limited information available describing the comprehensive mechanism of survival? Furthermore, the imbalance of these micro floras leads to numerous disease conditions. It explains the need for enhanced understanding of host-microbe interactions in the colon. The present study majorly focuses on identifying "how microbes respond to environmental stressors" in this context, particularly bile acid response. This work addresses a fascinating cellular mechanism involved in the complex changes of bile induction in the microbial system; in this case, L. fermentum NCDC 605 a well established probiotic organism. In this article, we decipher the characteristic adaptation mechanism adjusted by probiotics in the harsh condition of 1.2% bile. The generated new knowledge will also improve the potential therapeutic efficacy of probiotics strains in clinical trials for patients of inflammatory bowel diseases (IBD) and related disorders.